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(57) ABSTRACT 

A rinsing device, in particular for endoscopy, comprising an 
electrically driven pump, in particular a peristaltic roller 
pump, as Well as a method of operating such a device. A 
control device is provided to detect and/or adjust a How rate. 
In order to avoid an excessively high pressure in case of an 
unintended stenosis, e.g. kinking of the supply tube, or also 
intended stenoses, e.g. insertion of a narroW rinsing probe, a 
current-measuring device is provided to detect a current being 
received by the pump. The control device is adapted such that 
When the How rate exceeds a prespeci?ed limiting value and 
at the same time the current exceeds a ?rst predetermined 
current value, the How rate is reduced to a safe ?oW-rate value. 

2 Claims, 2 Drawing Sheets 
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RINSING DEVICE AND METHOD FOR THE 
OPERATION THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a Section 371 of International Applica 
tion No. PCT/EP2005/00620l, ?led Jun. 9, 2005, Which Was 
published in the German language on Dec. 22, 2005 under 
International Publication No. WO/2005/ 120328, the disclo 
sure of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The invention relates to a rinsing device, in particular for 
endoscopy, as Well as to a method for operating a rinsing 
device of this kind. 

Rinsing devices used for medical purposes customarily 
comprise a peristaltic roller pump by means of Which a rins 
ing ?uid (e.g., Ringer solution) can be supplied to an appli 
cator in order to carry out a rinsing process With no risk of 
contamination, for instance rinsing a region in Which an 
operation is being performed. In endoscopy such rinsing 
devices are additionally used to clean optical components of 
the endoscope. 

Problems arise With such rinsing devices in that stenoses 
can be produced, eg by clogging or bending the tube that 
conducts the ?uid, Which can result in breakage of the tube. 
This endangers the patient, and should absolutely be avoided. 

Furthermore, such rinsing devices are employed in combi 
nation With a variety of applicators, depending on the site 
Where they are used, Which can likeWise cause the tube to 
break, in particular When the rinsing probes are thin and the 
operator requires an excessive amount of ?uid to be supplied. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a rinsing device of the kind 
cited at the outset that can be automatically adjusted so as to 
operate reliably and a method of operating the rinsing device 
so that the problems described above are solved or substan 
tially mitigated. 

With regard to the apparatus, according to the present 
invention there is provided a rinsing device, in particular for 
endoscopy, Which comprises an electrically driven pump, in 
particular a peristaltic roller pump, and a control device to 
detect and/ or adjust a ?oW rate, such that a current-measuring 
device is provided to monitor an electrical current received by 
the pump and the control device is designed so that When the 
?oW rate exceeds a prespeci?ed limiting value and the current 
simultaneously exceeds a ?rst prespeci?ed current value, the 
?oW rate is reduced to a safe ?oW-rate value. 

The basis of the invention is Without separate measurement 
of the rinsing pressure, ie solely by measuring the current 
and comparing the result With a threshold value for a knoWn 
?oW rate, the latter can be reduced to a non-injurious level if 
the current has increased. Even if a ?oW rate that has been set 
by the operator turns out to be too high for a thin rinsing probe 
(Which has been attached by the operator), so that a danger 
ously high pressure Would be produced, the danger is auto 
matically and reliably avoided. That is, When the adjusted 
?oW rate is beloW the safe value, breakage of the tube does not 
occur. 

Preferably the control device is designed in such a Way that 
the safe value for the ?oW rate is equal to or someWhat loWer 
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2 
than the limiting value, so as to obtain a hysteresis. In any 
case, hoWever, the ?oW rate is reduced far enough that there is 
no longer any danger. 
The control device is preferably constructed in such a Way 

that When the current exceeds a second prespeci?ed current 
value that is higher than the ?rst current value, the pump is 
(completely) turned off and/or a Warning signal is generated. 
That is, such a high current value signi?es that the motor is 
blocked (e. g., by problems at the rollers). This measure 
ensures protection of the rinsing device. 
Once the ?oW rate has been reduced to the safe value as 

described above, in a preferred embodiment of the invention 
the ?oW rate is increased at a prespeci?ed rateistepWise, so 
to speakiuntil it corresponds to the desired ?oW rate that has 
been speci?ed by the operator. If the current again exceeds the 
?rst prespeci?ed current value, the ?oW rate is again reduced 
to the non-dangerous value. In case of a temporary stenosis of 
the tube, eg due to occasional compression or kinking, the 
result is that on one hand the tube does not burst, Whereas on 
the other hand When the steno sis is no longer present the value 
desired by the operator is again reached. 

Regarding the method, according to the present invention 
there is provided a method of operating a rinsing device in 
particular for endoscopy comprising an electrically driven 
pump, in particular a peristaltic roller pump, Wherein a ?oW 
rate is detected and/or speci?ed, a current received by the 
pump is detected, and the ?oW rate is then reduced to a safe 
value Whenever the ?oW rate exceeds a prespeci?ed limiting 
?oW value and simultaneously the current exceeds a ?rst 
prespeci?ed current value. In this case the ?oW-rate safe value 
is equal to the limiting value. 

Furthermore, Whenever the current exceeds a second pre 
speci?ed current value that is higher than the ?rst current 
value, the pump is turned off and/ or a Warning signal is 
generated. 

After the ?oW rate has been reduced to the safe value the 
?oW rate is increased at a prespeci?ed rate (stepWise) up to a 
prespeci?ed desired ?oW rate. 

Preferred embodiments of the invention Will be apparent 
from the subordinate claims. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

The foregoing summary, as Well as the folloWing detailed 
description of the invention, Will be better understood When 
read in conjunction With the appended draWings. For the 
purpose of illustrating the invention, there are shoWn in the 
draWings embodiments Which are presently preferred. It 
should be understood, hoWever, that the invention is not lim 
ited to the precise arrangements and instrumentalities shoWn. 

In the draWings: 
FIG. 1 is a block diagram of an embodiment of the rinsing 

device, 
FIG. 2 is a ?oW diagram to explain the reduction of the ?oW 

rate, and 
FIG. 3 is a ?oW diagram to explain the increase of ?oW rate 

after a problem has appeared. 

DETAILED DESCRIPTION OF THE INVENTION 

In FIG. 1 is a schematic illustration of a rinsing device that 
comprises a pump 10 With a corresponding electric pump 
motor and a control device 20 that drives the electric motor of 
the pump. To measure the current, Imotor, a current-measur 
ing device 11 is provided, Which sends a signal indicating the 
measured current to the control device 20. To input a transport 
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capacity (?oW rate) an input device 21 is provided. The con 
trol device 20 comprises a microcomputer as Well as storage 
devices for storing the input and measured values as Well as 
for (permanent) storage of limiting values. This is explained 
beloW With reference to FIGS. 2 and 3. 

The current that the motor of the pump 10 receives is 
measured continuously by the sensor 11, and a corresponding 
measurement signal is sent to the control device 20. The latter 
detects in a ?rst step Whether the current exceeds a ?rst 

prespeci?ed value (level A). If this is not the case, the pump is 
operated in the usual manner, i.e. in such a Way that the motor 
is operated in order to reach a prespeci?ed transport capacity. 
If the ?rst prespeci?ed current value is being exceeded, in a 
second step information is extracted as to Whether the current 
exceeds a second prespeci?ed value that is higher than the 
?rst current value. If this is the case, the motor of the rinsing 
pump is completely sWitched off, in order to avoid damage. In 
addition, a Warning signal is emitted. If the current does not 
exceed the second prespeci?ed current value, in a third step 
information is extracted as to Whether the present ?oW rate 
exceeds a prespeci?ed limiting value, so that the pump is 
operating in the dangerous region. If this is not the case, the 
pump again continues “normal” operation, i.e. the pump 
motor is operated until the prespeci?ed transport capacity has 
been reached. HoWever, if the prespeci?ed limiting value of 
the How rate has been exceeded, so that the pump is operating 
dangerously, the How rate is reduced to a safety value, and 
hence the rinsing pump is put into a safe operating state. NoW 
the pump is again sWitched into “normal” operation, in Which 
the motor is controlled so as to reach the prespeci?ed trans 
port capacity. Then the stored control program begins again 
With the ?rst step. 

To ensure reliable operation that is also free of rapid, 
uncontrolled oscillations, the Timer Interrupt Service Rou 
tine shoWn in FIG. 3 is employed, With interrogation in the 
folloWing sequence. The ?rst step, again, is to determine 
Whether the pump is in the dangerous region, i.e. Whether the 
limiting value of How rate has been exceeded. The next ques 
tion is Whether an error has previously occurred, i.e. Whether 
the How rate Was previously reduced to the safety value. If this 
is the case, has the original output level, corresponding to the 
prespeci?ed ?oW rate, been reached? If not, then the output of 
the pump (corresponding to the motor current) is elevated and 
the pump is again operated beginning With the ?rst question in 
the Timer Interrupt Service Routine shoWn in FIG. 3. If the 
output level has been reached, the pump continues to be 
operated in this routine Without increasing the output. This 
routine is folloWed in a time-controlled manner, so that no 
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increase in output that Would cause abrupt, too rapid control 
oscillations occurs; instead there is a tWo-point regulation 
With a ?xed sWitching period. 

It Will be appreciated by those skilled in the art that changes 
could be made to the embodiments described above Without 
departing from the broad inventive concept thereof. It is 
understood, therefore, that this invention is not limited to the 
particular embodiments disclosed, but it is intended to cover 
modi?cations Within the spirit and scope of the present inven 
tion as de?ned by the appended claims. 
The invention claimed is: 
1. A rinsing device for use in endoscopy, comprising: 
an electrically driven pump that provides a rinsing ?oW 

rate; 
a control device to adjust the rinsing ?oW rate; 
an input device to enable a user to set a desired rinsing ?oW 

rate, Wherein the desired rinsing ?oW rate may be set to 
a value higher than a predetermined limiting ?oW rate; 
and 

a current-measuring device to detect and measure a ?rst 
electrical current level driving the pump corresponding 
to the rinsing ?oW rate, 
Wherein the control device is adapted such that When the 

?rst electrical current level exceeds a second electri 
cal current level corresponding to said predetermined 
limiting ?oW rate, the rinsing ?oW rate is reduced to a 
safe ?oW rate that is loWer than said predetermined 
limiting ?oW rate, 

Wherein after reduction of said rinsing ?oW rate to said 
safe ?oW rate, said rinsing ?oW rate is increased at a 
predetermined rate of increase until said user set 
desired rinsing ?oW rate has been reached, 

Wherein the control device implements a timer interrupt 
service routine Wherein the folloWing steps are per 
formed cyclically in a time-controlled manner to 
avoid rapid control oscillations: 
determining Whether said rinsing ?oW rate exceeds 

said predetermined limiting ?oW rate; 
determining Whether said rinsing ?oW rate Was 

reduced previously; and 
increasing said rinsing ?oW rate by said predeter 
mined rate of increase if the rinsing ?oW rate Was 
reduced previously and said rinsing ?oW rate has 
not reached the desired rinsing ?oW rate. 

2. The rinsing device according to claim 1, Wherein said 
control device is adapted to cause said pump to be sWitched 
off and a Warning signal to be generated When said ?rst 
electrical current level exceeds a third electrical current level, 
Which is higher than the second electrical current level. 

* * * * * 


